The Nobel Prize in Physiology or Medicine was first awarded in 1901. Since then, the Nobel Prizes in Physiology or Medicine, Chemistry and Physics have been awarded to at least 33 distinguished researchers who were directly or indirectly involved in research into the field of endocrinology. This paper reflects on the life histories, careers and achievements of 11 of them: Frederick G Banting, Roger Guillemin, Philip S Hench, Bernardo A Houssay, Edward C Kendall, E Theodor Kocher, John J R Macleod, Tadeus Reichstein, Andrew V Schally, Earl W Sutherland, Jr and Rosalyn Yalow. All were eminent scientists, distinguished lecturers and winners of many prizes and awards.
Introduction
Among all the prizes awarded for life achievements in medical research, the Nobel Prize in Physiology or Medicine is considered the most prestigious.
The Swedish chemist and engineer, Alfred Bernhard Nobel (1833-1896), is well known as the inventor of dynamite and the owner of the company Bofors, which manufactured armaments. Disappointed by the public image of him as 'the merchant of death', Nobel sought to alter the negative perception of his legacy by leaving his fortune to be used posthumously for the establishment of the Nobel Prize Trust. The award of prizes for preeminence in five individual fields: physical science, chemistry, medicine or physiology, literature and peace. Given his penchant for the development of inventions related to war and death, it is paradoxical that Alfred Nobel had also an active interest in medical research. In fact, the award for Physiology or Medicine was the third prize defining his will of 1895 where he proposed the establishment of the concept of recognising global merit.
The Nobel Prize in Physiology or Medicine is awarded annually by the 50 voting members of the Nobel Assembly at the Karolinska Institutet in Stockholm (Sweden) (1, 2) .
In 1901, the first prize was awarded to the German physiologist Emil A von Behring (3, 4) . This award heralded the first recognition of extraordinary advances in medicine that has become the legacy of Nobel's prescient idea to recognise global excellence. It is noteworthy that the First Nobel Prize in Physics of the same year was awarded to Wilhelm C Röntgen for the discovery of X-rays. This advance presaged the subsequent application to the field of medicine and laid the basis for the development of the interdisciplinary application of science.
In the years that have elapsed since the initiation of the concept, the Nobel Prize has also been awarded to several distinguished endocrinologists. Their achievements and lives are briefly reviewed in this text, and summarised in Table 1 .
The Nobel Prize in Physiology or Medicine 1909

Theodor Kocher
Emil Theodor Kocher was born on 25 August 1841 in Bern (Switzerland) and schooled in Burgdorf (Switzerland) and Bern. He undertook his doctorate studies in Bern under the leadership of Michael Anton Biermer and in 1865 obtained his Doctorate 'summa cum laude unanimiter'. Thereafter, Kocher joined the staff of the German surgeon C A Theodor Billroth who was at that time Professor and Director of the University Surgical Hospital and Clinic in Zurich (Switzerland). Kocher then travelled Europe and consorted with many of the famous surgeons of his time. From 1865 to 1867, he worked with Bernhard R K von Langenbeck, Director of the Clinical Institute for Surgery and Ophthalmology at the Charité, Berlin (Germany), before in 1867 visiting London (UK) to undertake further study with Sir Henry Thompson, Professor of Clinical Surgery, and Sir John Eric Erichsen, Professor of Surgery, at the University College Hospital. In 1867, he also travelled to Paris to meet with the surgeon Auguste Nélaton, the chemist Auguste V L Verneuil and the chemist and microbiologist Louis Pasteur. His (sponsored) travels gave him exposure to diverse scientific concepts and also enabled him to acquire and develop many novel surgical techniques. In 1867, he returned to Bern where he prepared for his 'habilitation' and was granted the 'venia docendi'. At this time, he was appointed assistant to Georg A Lü cke, whom he succeeded in 1872 as Ordinary Professor of Surgery and Director of the University Surgical Clinic at the Inselspital Bern. In 1869, he married Marie Witschi-Courant (1841-1921) and the couple had three children.
In his lifetime, Kocher established himself as a legendary teacher and clinician authoring almost 250 medical papers and textbooks while training an entire generation of surgeons. He served in 1900 as the mentor of Harvey W Cushing, the founder of neurosurgery and the pioneer of the evolution of pituitary surgery and pituitary disease. Cushing worked for several months in the laboratory of Kocher and addressed the problem of the regulation of cerebral vascular perfusion (6). Kocher achieved pre-eminence for his advances in endocrine surgery, especially by reducing the mortality of thyroidectomies from as high as 75% to below 1%!! So effective was his surgical resection of goitre, however, that the complete extirpation of all thyroid tissue carried its own consequences. Thus, in 1882, the Swiss cousins and surgeons Jacques-Louis and Auguste Reverdin first reported that myxoedema occurred as a delayed complication of total thyroidectomy (7, 8, 9, 10, 11, 12) . This adverse effect was unmanageable until 1953 when thyroid hormone replacement therapy became available (13, 14, 15) . As a consequence of these observations, Kocher also came to the conclusion that a complete removal of the thyroid was not to be recommended and reported this to the German Surgical Society in 1883 (11, 16, 17, 18, 19) . Nine years In the beginning of the 20th century, several distinguished scientists including the German pathologist Bernhard Naunyn, the Lithuanian internist Oskar Minkowski, the English physiologist Sir Edward A Sharpey-Schafer and the American pathologist Eugene L Opie all addressed issues of metabolism, especially glucose homoeostasis. In this respect, the focus was the identification and isolation of a pancreatic agent, later named 'insulin' and its involvement in the regulation of blood glucose levels. A critical experimental problem was the difficulty of extracting insulin from the pancreas before its enzymatic degradation. In 1920, Frederick Banting approached John J R Macleod, Professor of Physiology at the University of Toronto, and suggested to him an approach for the isolation of insulin from the pancreas. Macleod provided him laboratory space, experimental animals and the assistance of one of his students, Charles H Best, who worked as a demonstrator. Banting and Best isolated insulin from the pancreas and successfully reduced the blood glucose levels in a diabetic dog, whose pancreas had been surgically removed (21, 22 (21, 22) . Although all members of the team were listed as publication co-authors, the relationship between Banting and Best on one side and Macleod on the other rapidly deteriorated, the former group being of the opinion that their contributions in the discovery of insulin far outweighed those of Macleod. Much controversy emanated from the identification of insulin and, although a variety of versions regarding the saga exist, all concur that considerable acrimony was felt by all parties involved. The Nobel Prize committee further accentuated the tension by ignoring the contributions of Best and Collip with the result that Banting shared his Prize money with Best and Macleod provided half his award to Collip. The issue was further inflamed by the lack of recognition provided to the Romanian physiologist Nicolae C Paulescu (1869-1931) who had 8 months before Banting and Best's paper reported the discovery of a pancreas extract (named: 'pancrein'), which lowered the blood glucose concentration (23 Despite his original seminal work on thyroxine, Kendall was mostly recognised for the isolation, identification and purification of several adrenal steroids (40, 41, 42) . One of these isolated steroids was designated 'compound E' by Kendall and subsequently became better known as 'cortisone' (40, 41, 42) . In studies in collaboration with Philip S Hench, cortisone proved to be a very effective drug in the treatment of rheumatoid arthritis. After retirement in 1951, Edward Kendall (43) became a Visiting Professor at Princeton University in Princeton, New Jersey (USA), remaining in Princeton until his death on 4 May 1972 at the age of 86 years (44, 45 
The Nobel Prize in Physiology or Medicine 1971
The Nobel Prize in Physiology or Medicine 1971 was awarded to Earl Wilbur Sutherland, Jr 'for his discoveries concerning the mechanisms of the action of hormones'. 
The Nobel Prize in Physiology or Medicine 1977
The Nobel Prize in Physiology or Medicine 1977 was divided between Rosalyn Yalow 'for the development of RIAs of peptide hormones' and the other half jointly to Roger Guillemin and Andrew Victor Schally 'for their discoveries concerning the peptide hormone production of the brain'. before becoming a secretary for Rudolph Schoenheimer, a leading biochemist at Columbia University's College of Physicians and Surgeons. Thereafter, she became the secretary to Michael Heidelberger, immunologist at Columbia University, who hired her as she studied stenography. Sussman subsequently graduated from Hunter College (New York) in January 1941 (3) His research team focused on unravelling the hypothalamic biochemical regulation of anterior pituitary function and secretion. Independent of, and also in competition with, the research group of Andrew Schally, Roger Guillemin and his co-workers discovered the following hormones: thyrotrophin-releasing hormone (TRH), growth hormone-releasing hormone (GHRH) and somatostatin (72, 73, 74, 75, 76, 77) . In addition to hormonal structure function investigation, Guillemin addressed the subjects of activins, inhibins and fibroblast growth factor (FGF). Guillemin was awarded numerous honours and prizes including the National Academy of Sciences (1974) (81) . Andrew Schally has won many prizes and was awarded many honorary doctorates an MD honoris causa from the Jagiellonian University in Cracow, Poland.
Other Nobel Prizes
Other Nobel Prizes in Physiology or Medicine, or in Chemistry for research into areas closely related to endocrinology were as follows:
The Nobel Prize in Chemistry 1939
The Nobel Prize in Chemistry 1939 was divided equally between Adolf (Friedrich Johann) Butenandt (1903 Butenandt ( -1995 'for his work on sex hormones' and Leopold Ružička (1887-1976) 'for his work on polymethylenes and higher terpenes'.
The Nobel Prize in Chemistry 1955
The Nobel Prize in Chemistry 1955 was awarded to Vincent du Vigneaud (1901 Vigneaud ( -1978 'for his work on biochemically important sulphur compounds, especially for the first synthesis of a polypeptide hormone'.
The Nobel Prize in Chemistry 1958
The Nobel Prize in Chemistry 1958 was awarded to Frederick Sanger (1918-2013) 'for his work on the structure of proteins, especially that of insulin'.
The Nobel Prize in Physiology or Medicine 1964
The Nobel Prize in Physiology or Medicine 1964 was awarded jointly to Konrad (Emil) Bloch (1912 Bloch ( -2000 and 
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